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(57) A plastic covenng 32 of an electnc wire 30 is
removed, exposing a core wire 31, this core wire 31 be-
ing attached to core wire receiving members 13 of a
lamp body 10. Attaching a bulb socket 20 to the lamp
body 10 causes the core wire to be resiliently held be-
tween contact members 24D of the bulb socket 20 and

Connecting structure for a bulb socket and an electric wire

the core wire receiving members 13. thereby connecting
the bulb socket 20 and the electric wire 30. The core
wire 31 makes direct contact with the contact members
24D, and therefore connecting terminals are not re-
quired between the bulb socket 20 and the electric wire
30. the number of components is thus decreased.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a connecting
structure for an electrical bulb socket and an electric
wire.

BACKGROUND OF THE INVENTION

[0002] A rear combination lamp of an automobile typ-
ically has a plate-shaped body, a plurality of bulb sock-
ets attached to the body, and electric wires connected
to the bulb sockets and distributed on the body. A prior
connecting means for the bulb sockets and the electric
wires, as described in JP-9-231814, has connecting ter-
minals attached to the body, and electric wires attached
tothe connecting terminals by pressure welding or other
means. Contact members of the bulb socket make con-
tact with the connectingterminals when the bulb sockets
are attached to the body.

[0003] The conventional connecting structure re-
quires connecting terminals between the electric wires
and the bulb sockets. As a result, the number of com-
ponents is large, and several attachment processes
must be performed.

[0004] The present invention has been developed af-
ter taking the above problem into consideration, and
aims to provide a connecting structure with fewer com-
ponents.

SUMMARY OF THE INVENTION

[0005] Accordingto the invention there is provided an
electrical connecting structure comprising a body, an in-
sulated electric wire for said body, and a bulb socket for
attachment to said body and having an electrical con-
tact, a portion of the insulation of said wire being absent,
and said portion being adapted for direct contact with
said electrical contact on attachment of said socket to
said body. The main advantage of the invention is that
intermediate terminal structure is avoided; cost is there-
by reduced and furthermore the invention permits min-
iaturisation.

[0006] Preferably direct contact is made in the direc-
tion of attachment of the bulb socket, typically by inser-
tion of the socket through an aperture in the body.
[0007] The non-insulated portion is preferably guided,
for example by a channel, or being wound around a pro-
jection.

[0008] Snap-fitting means may be provided to grip the
wire, preferably by indenting an insulated portion there-
of, for example an insulated portion on both sides of the
non-insulated portion.

BRIEF DESCRIPTION OF DRAWINGS

[0009] Other aspects of the invention will be apparent
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from the following description of a preferred embodi-
ment shown by way of example only in the accompany-
ing drawings in which:

Figure 1 is a plan view of a first embodiment show-
ing a lamp body and a bulb socket in an attached
state.

Figure 2 is a cross-sectional view of Figure 1 turned
through 90°;

Figure 3 is a rear view showing the lamp body and
the bulb socket in the attached state.

Figure 4 is a partial, enlarged rear face view show-
ing an electric wire supported by a core wire receiv-
ing member and a supporting member.

Figure 5 is a partial, enlarged plan view showing the
electric wire being supported by the core wire re-
ceiving member and the supporting member.

Figure 6 is a partial, enlarged cross-sectional view
showing the electric wire being supported by the
core wire receiving member and the supporting
member.

Figure 7 is a partial, enlarged diagonal view show-
ing the electric wire separated from the core wire
receiving member and the supporting member.

Figure 8 is a cross-sectional view of a second em-
bodiment.

Figure 9 is a rear face view of the embodiment of
Figure 8.

Figure 10 is a partial, enlarged view of the embod-
iment of Figure 8 showing a core wire wound around
arib.

Figure 11 is a partial, enlarged rear face view of the
embodiment of Figure 8 showing contact portions

of a bulb socket and an electric wire.

DESCRIPTION OF PREFERRED EMBODIMENT

[0010] A first embodiment of the present invention is
explained below with the aid of Figure 110 7.

[0011] A lamp body 10 of a rear combination lamp of
an automobile is of plastic and plate like. Circular attach-
ment holes 11 are provided on a plurality of prescribed
locations on the lamp body 10 (only one location is
shown in the present embodiment), a bulb socket 20 be-
ing inserted in the attachment hole 11 from the exterior.
Four electric wires 30 are distributed along the edges of
the attachment hole 11 on a posterior face of the lamp
body 10 (the lower face in Figure 1, and the face shown
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in Figure 3). When the bulb socket 20 is attached, con-
tact members 24D thereof and core wires 31 of the elec-
tric wires 30 make contact and an electrically conductive
state is achieved.

[0012] The electric wire 30 comprises a core wire 30
made from separate metal filaments and covered with
a plastic covering 32. A prescribed length of the plastic
covering 32 is removed, this length corresponding to a
core wire receiving member 13, to be described later.
The core wire 31 is thus in an exposed state, and this
exposed core wire 31 makes contact with the contact
members 24D of the bulb socket 20.

[0013] The bulb socket 20 comprises a plastic sup-
porting member 21, a plastic fitting member 22 which
fits together with a posterior portion of the supporting
member 21, abulb 23 with a wedge base, and a plurality
of terminal fittings 24. The anterior end of the supporting
member 21 has a recess 21A for receiving and support-
ing the bulb 23, and a resilient contact 24A of the termi-
nal fitting 24 is adjacent to the recess 21A. A contact
foot member 23A of the bulb 23 makes contact with the
resilient contact 24A when the bulb 23 is attached. A
stopping protrusion 21B is formed on the outer circum-
ference of the supporting member 21, this stopping pro-
trusion 21B being passed through a recess 11A formed
on the edge of the attachment hole 11. When the bulb
socket is attached, the stopping protrusion 21B fits to-
gether with the edge of the attachment hole 11 and is
thereby retained in the manner of a bayonet fitting.
[0014] The terminal fitting 24 has tabs 24B which pro-
trude towards the side opposite to the resilient contact
24A, protruding into a fitting cylinder 22A of the fitting
member 22. Electric wire contact members 24C extend
from the base ends of the tabs 24B towards the outer
circumference along the anterior faces of flanges 22B
of the fitting member 22. The protruding ends of these
electric wire contact members 24C bend in an anterior
direction, and are resiliently bendible in an anterior-pos-
terior direction. When the bulb socket 20 is in an at-
tached state, the resilient recovery force of the electric
wire contact members 24C presses the stopping protru-
sion 21B against the edge of the attachment hole 11,
thereby maintaining the bulb socket 20 in a state where-
by its movement in an anterior-posterior direction is reg-
ulated with respect to the lamp body 10.

[0015] A total of four electric wire contact members
24C are provided. Their protruding end portions, which
protrude towards the outer circumference of the flange
22B and make contact with the electric wire 30, consti-
tute members 24D. These contact members 24D are
provided at a pitch of 90° in the circumferential direction.
[0016] Four ribs 12 protrude from a posterior face of
the lamp body 10, the ribs 12 protruding at a location
slightly separated from the edge of the attachment hole
11. These four ribs 12, are provided at a 90° pitch along
a circular path concentric with the attachment hole 11,
corresponding to the contact members 24D. Each rib 12
is cube-like. The core wire receiving members 13 are
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formed in the protruding end faces (the posterior end
faces) of these ribs 12. These core wire receiving mem-
bers 13 have a cross-sectionally semi-circular groove
shape which is substantially parallel to the direction of
the edge of the attachment hole 11. The diameter of this
groove is approximately the same as the diameter of the
core wire 31 and the posterior semi-circle of the core
wire 31 protrudes from the posterior side face of the ribs
12 when the core wire 31 is attached to the core wire
receiving members 13. Supporting members 14 also
protrude from the posterior face of the lamp body 10,
these supporting members 14 being located on both
sides of the core wire receiving member 13 along the
direction in which the electric wire extends. Each sup-
porting member 14 comprises a pair of mutually oppos-
ing protrusions 15 which clamp a portion of the plastic
covering 32 of the electric wire 30. The opposing faces
of the two protrusions 15 are cut away in a wedge-
shape, forming protruding indenting members 16. The
space between these indenting members 16 is slightly
smaller than the external diameter of the plastic cover-
ing 32. As a result, when the electric wire is clamped by
the supporting members 14, the indenting members 16
indent or cut into the plastic covering 32, thereby regu-
lating its movement in the direction of the wire's axis (the
direction of the wire's extension).

[0017] The operation of the present embodiment is as
follows.

[0018] Before the bulb socket 20 is attached, each
electric wire 30 is positioned along a prescribed route,
the exposed core wire 31 is attached to the core wire
receiving member 13, and both sides of a section of the
plastic covering 32 are fitted with and maintained in po-
sition by the supporting members 14. Each electric wire
30 is thereby positioned along a prescribed route, and
the respective core wire 31 is maintained in a position
in which it can make contact with the contact members
24D.

[0019] From this state the stopping protrusion 21B is
passed through the recess 11A, the bulb socket 20 is
passed through the attachment hole 11 from the poste-
rior face side of the lamp body 10, and the contact mem-
bers 24D at the tips of the electric wire contact members
24C make resilient contact with the posterior end faces
of the supporting members 14. From this state, the en-
tire bulb socket 20 is rotated to a prescribed position,
the stopping protrusion 21B is pressed in by the resilient
recovery force of the electric wire contact members 24C
and fits with the posterior end section of the attachment
hole 11, the bulb socket 20 being thereby held in posi-
tion. In this manner, the bulb socket 20 is attached to
the lamp body 10.

[0020] Asthe bulb socket 20 is being rotated, the con-
tact members 24D, which were making resilient contact
with the posterior end faces of the supporting members
14, move from the supporting members 14 to the core
wire 31 via the plastic covering 32 of the electric wire
30, halting in a position against the core wire receiving
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member 13. As a result, the core wire 31 is resiliently
held between the core wire receiving member 13 and
the contact members 24D due to the resilient recovery
force of the electric wire contact members 24C.

[0021] In this state, the core wires 31 and the contact
members 24D are in electrical contact and have a pre-
scribed amount of pressure contact.

[0022] The contact members 24D of the bulb socket
20 make direct contact with the respective core wire 31
of the electric wire 30. As a result, there is no need for
connecting terminals to intervene between the bulb
socket and the electric wire, as in the prior example, and
the number of components is thus reduced.

[0023] Further, the contact between the core wires 31
and the contact members 24D is in the form of direct
contact in the direction of attachment (the anterior-pos-
terior direction) of the bulb socket 20. Consequently,
less space is required for contact than when the core
wire is positioned further towards the external circum-
ference of the contact members.

[0024] Moreover, the core wire 31 is attached to the
groove-shaped core wire receiving members 13. As a
result, the core wire 31 is kept in position when the bulb
socket 20 is to be attached, and a reliable connection
with the contact members 24D can thus be achieved.
[0025] Further, when the bulb socket 20 is in a con-
nected state with the core wire 31 and the contact mem-
bers 24D, the direction of resilient contact of the contact
members 24D is oblique relative to the anterior-posteri-
or direction of the core wire 31. However, the core wire
31 is fitted within the core wire receiving members 13,
thereby regulating the sideways movement of the core
wire 31 and maintaining a stable connection.

[0026] Furthermore, both sides of the plastic covering
32 of the core wire 31 are held by the supporting mem-
bers 14, thereby regulating the movement of the core
wire 31 in the direction of both its axis and its diameter.
As aresult, the core wire 31 is maintained in a fixed po-
sition relative to the core wire receiving members 13
and, consequently, the connection between the core
wire 31 and the contact members 24D is stable, In ad-
dition, the indenting members 16 of the supporting
members 14 cut into the plastic covering 32 of the elec-
tric wire 30, thereby regulating the movement of the
electric wire 30 in the wire's axial direction. As a result,
even if a pulling force is exerted on the electric wire 30
in an axial direction, the contact position of the core wire
31 and the contact members 24D located above the
core wire receiving members 13 can reliably be main-
tained.

[0027] A second embodiment of the present invention
is explained below with the aid of Figures 810 10. Similar
parts of the fourth embodiment are given the same ref-
erence numeral. A body 10 has an attachment hole 11,
abulb socket 20 being attached by being passed where-
through. Four ribs 42 protrude from a posterior face of
the body 10 (the side face in Figure 1, and the face
shown in Figure 2), the ribs 42 protruding at a location
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slightly separated from an edge of the attachment hole
11. The four ribs 42 are provided at a 90° pitch along a
circular path concentric with the attachment hole 11.
Each rib 42 protrudes in an elliptic cylindrical shape, the
length-wise axis thereof being parallel to the direction
of the attachment hole 11. Further, a pair of stopping
members 43 are formed on the protruding edge of the
rib 42, these stopping members 43 extending towards
the outer circumference from the parallel edges of the
ribs 42.

[0028] The rib 42 is provides with an electric wire 45
distributed along the posterior face of the body 10. The
electric wire 45 comprises a core wire 46 made from
twisted metal filament and covered with a plastic cover-
ing 47. Along the distribution path of the electric wire 45
a specified length of the plastic covering 47 is removed,
this length corresponding to the rib 42. The core wire 46
is thus exposed and is wound a number of times around
the outer circumference of the rib 42, thus binding it
thereto. Furthermore, the electric wire 45 is fitted togeth-
er with grooves and hook members (not shown) provid-
ed on both sides of the rib 42, thereby maintaining the
electric wire 45 tight, and preventing loosening of the
core wire 46 wound around the rib 12. The stopping
members 43 provided on the protruding edge of the rib
42 prevent the core wire 46 from coming off.

[0029] The bulb socket 20 comprises a plastic sup-
porting member 21, a plastic fitting member 22 which
fits together with a posterior portion of the supporting
member 21, a bulb 23 with a wedge base, and a plurality
of terminal fittings 24 as previously described. The ter-
minal fitting 24 has electric wire contact members 24E
which protrude towards the outer circumference from
the base end of the tabs 24B. Furthermore, the electric
wire contact members 24E pass through a space be-
tween the fitted-together supporting member 21 and the
fitting member 22 and protrude towards the outer cir-
cumference of a flange 22B as illustrated. The portion
which protrudes from the flange 22B constitutes contact
members 24F which make contact with the electric wire
45. These contact members 24F, which are resiliently
bendable, are provided at a pitch of 90° in the circum-
ferential direction and, seen from the posterior face, ex-
tend in a cantilevered fashion in an anti-clock direction.
Further, the distance from the axis of the bulb socket 20
to the tips of protrusion 24G of the contact members 24F
is slightly greater than the distance from the centre of
the attachment hole 11 tothe core wire 46 wound around
the rib 43.

[0030] The bulb socket 20 is attached to the body 10
in conventional manner, i.e. by bayonet fitting

[0031] Asthe bulb socket 20 is being rotated, the con-
tact members 24F make resilient contact with the inner
circumference of the core wire 46 and, when the bulb
socket 20 is maintained in a fixed position, the tips of
the protrusions 24G make contact with the core wire 46.
The force due to the resilient recovery of the contact
members 24F maintains a fixed contact pressure be-



7 EP 0 939 460 A2 8

tween the protrusions 24G and the core wire 46F.
[0032] When the bulb socket 20 and the electric wire
45 make contact in the embodiment described above,
the contact members 24G make direct contact with the
core wire 46. As a result, there is no need for connecting
terminals to intervene between the bulb socket and the
electric wire, as in the prior example, and the number of
components is thus decreased.

[0033] Further, the contact portions of the electric wire
45 and the bulb socket 20 are in closer contact than in
the conventional example to the extent that no conneci-
ing terminals intervene between the electric wire 45 and
the bulb socket 20. As a result, exira space is gained
around the bulb socket 20, and consequently there is a
greater degree of freedom of design regarding the loca-
tion of the bulb socket 20 and the positioning of the elec-
tric wire 45.

[0034] Moreover, the core wire 46 is wound a number
of times around the rib 42, thereby binding it firmly to
the body 10. As aresult, even if a pulling force is exerted
on the electric wire 45 in an axial direction, the core wire
46 does not become loose, nor does it shift and cause
the plastic covering 47 to make contact with the contact
members 24F. Consequently, the reliability of the con-
nection with the bulb socket 20 is improved.

[0035] Further, the stopping members 43 are formed
on the protruding edge of the rib 42. As aresult, the core
wire 46 will not come off the rib 42 even if a pushing or
pulling force is exerted on the electric wire 45 in the di-
rection of the protruding edge of the rib 42. The reliability
of the connection with the bulb socket 20 is thus im-
proved.

[0036] The present invention is not limited to the em-
bodiments described above with the aid of figures. For
example, the possibilities described below also lie within
the technical range of the present invention. In addition,
the present invention may be embodies in various other
ways without deviating from the scope thereof.

(1) In the first embodiment described above, the
core wire receiving member was groove-shaped.
However, according to the present invention, the
core wire receiving member may also be flat.

(2) In the first embodiment described above, a pair
of supporting members are provided on both sides
of the core wire receiving member. However, ac-
cordingto the present invention, a single supporting
member may also be located on either one of the
sides of the core wire receiving member.

(3) In the first embodiment described above, the in-
ner faces of the supporting members are provided
with an indenting member. However, according to
the present invention, it is equally possible to have
no indenting members and instead have flat faces
clamping the electric wire.
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(4) In the first embodiment described above, the
supporting members, located adjacent to the core
wire receiving member, regulate the movement of
the electric wire. However, according to the present
invention, it is equally possible to have no support-
ing members in the vicinity of the core wire receiving
member, and to use other means to position the
core wire in the core wire receiving member.

(5) In the first embodiment described above, the di-
rection in which the electric wire is fitted to the sup-
porting members is the same as the direction of at-
tachment of the bulb socket. However, according to
the present invention, it is equally possible to fit the
electric wire to the supporting members in a side-
ways direction with respect to the direction of at-
tachment of the bulb socket.

(8) In the first embodiment described above, the
electric wire is merely fitted together with the sup-
porting members. However, according to the
present invention, a stopping protrusion may be
provided on the inner face of the supporting mem-
bers to prevent wire fitted therein from being sepa-
rated.

(7) In the second embodiment described above, the
core wire was fixed by being wound around the ribs.
However, according to the present invention, the
core wire may also be fixed to the plate, this being
done by extending the core wire along the side face
of the plate and fixing the two portions that make
contact with the bulb socket to the plate.

(8) In the second embodiment described above, the
contact members of the bulb socket are located on
the outer circumference face of the flange. Howev-
er, according to the present invention, the contact
members may also be located on the edge face of
the flange of the bulb socket.

(9) In both embodiments described above, the ex-
planation refers to a connecting means having four
terminals. However, the present invention is equally
suitable for a connecting means havingthree or less
terminals, or having five or more terminals.

(10) In the second embodiment described above,
the stopping means for the core wire is a stopping
member having an enlarged diameter. However, ac-
cording to the present invention, it is equally possi-
ble, for example, to provide grooves on the face of
the rib located opposite the bulb socket and to fit
the core wire into these grooves.

(11) Inboth embodiments described above, the bulb
socket is attached to the body by being rotated.
However, the present invention can be applied to
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cases where the bulb socket is attached without ro- 10. A structure according to claim 8 or claim 9 wherein
tation. said retaining means (16) is adapted to indent said
wire.

(12) In the second embodiment described above,
the ribs and the body are formed in a unified man- 5
ner. However, according to the present invention, it
is possible to attach them after forming the ribs and
the body separately. In this case, the material for
the ribs is not limited to plastic, they may equally
well be made from metal. 10

Claims

1. An electrical connecting structure comprising a 15
body (10), an insulated electric wire (30) for said
body, and a bulb socket (20) for attachment to said
body and having an electrical contact (24), a portion
(31,46) of the insulation of said wire being absent,
and said portion (31,46) being adapted for direct 20
contact with said electrical contact (24) on attach-
ment of said socket (20) to said body (10).

2. A structure according to claim 1 wherein said por-
tion (31,46) is adapted for direct contact in the di- 25
rection of attachment of said socket (20).

3. Astructure according to claim 1 or claim 2 wherein
said portion (31,46) is located by a guide (13,42) of
said body (10). 30

4. Astructure according to claim 3 wherein said guide
is an open channel (13) in which said portion (31)
lays.
35
5. Astructure according to claim 3 wherein said guide
is a projection (42) around which said portion (46)
is wound.

6. A structure according to claim 5 wherein said pro- 40
jection (42) has a transversely extending member
(43) at the end thereof, said member (43) retaining
said portion (46) against movement of said projec-
tion (42) in the direction of projection thereof.

45

7. A structure according to any preceding claim and
further including wire retaining means (16) to retain
said wire on said body (10).

8. Astructure accordingto claim 7 wherein said retain- 50
ing means (16) comprises snap fitting jaws adapted
to engage insulation (32) of said wire adjacent said
portion.

9. Astructure according to claim 8 wherein said retain- 55
ing means (16) is provided for engagement with
said wire on both sides of said portion.
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